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Abstract
The Gray Wolf (Canis Lupus) is a keystone species that have significant impacts on
the ecosystem where they belong. They used to have a wide range of habitat across the
whole of North America. In 1960, the wolves were treated as threats to the safety of
humans and livestock. They were wiped out by the government of the day and only had
few populations left in Minnesota and Michigan. Today, there are identified in the “Red
List) of International Union for Conservation of Nature as endangered species all around
the U.S. This shows the urgent need for conservation, recovery, and management of the
gray wolf and their habitats. The objectives of this research were to determine the
potential habitat and management methods for the gray wolf through researching. The
research studied the human impacts, landscape, population of prey, management, and
monitoring methods for the gray wolf. This research analyzed the information and data
in annual reports from national parks and peer-reviewed articles, finding two potential
locations in the United States for potential habitat expansion for Grey Wolves, with one
location in the western U.S and the other in the eastern U.S. The west part of the U.S.
has lower human impacts, suitable landscape, and enough prey population for the gray
wolf to extend their current habitat directly. The eastern part of the U.S. has higher
human effects and needs reintroduction since wolves did not survive there for a long
time. The successful experience of management and monitoring methods such as the
“experimental population” from the national park were analyzed as reference for future
action. The found, made and explained the figures and reports helped to answer the
research questions. There still are many aspects that need further research in the future. If
these processes can have some actual action in the future, the population of the gray wolf
can have a noticeable increase and bring benefits to their ecosystem.
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1.Introduction
Currently, many predator species are
classified in the “Red List,” which
includes most endangered and
threatened species within North
America. Human activities
continuously affect wildlife, leading
to the potential of extinction of
various species. Extinction of an
animal may cause significant chain
reactions to local and regional
ecosystems. The gray wolf is one of
the keystone species that have
significant impacts on the ecosystem
of which they belong. As a tertiary
consumer on top of their food chain,
the gray wolf can keep the balance
of the secondary consumers (that
eaten by the gray wolf), primary
consumers (that provide energy for
both tertiary and secondary
consumers), and producers (that
most are plants to provide energy
from sunlight for the consumers)
(Figure 1).
Figure 1: The connections of Gray Wolf with the local ecosystem in the Yellowstone
National Park.(OSU Trophic Cascades Program, NWF, NRDC, Predator Defense,
“The Wolf’s Tooth.” 2015)
When the wolf is hunting, they usually hunt the weaker animals (e.g., sick, aged,
and disabled). Thus, the gray wolf can maintain the balance of secondary consumers’
population and increase the quality of the population. If the gray wolf goes extinct, there
will be an ecosystem collapse for the local environment because the herbivores’
population will impact the quality of grassland, forest, wetland, and so forth by
overgrazing.
Both the issues with Gray wolves and implemented conservation for them is well
documented in Yellowstone National Park, Montana, Minnesota (U.S. Fish and Wildlife
Service, 2020). However, there is limited information about the gray wolf outside these
parts of the U.S. There is much information about the conservation of the gray wolf and
other predators in other nations besides the U.S. This information can help investigate
methods that could be helpful in the U.S., particularly public education. People also can
learn more about the history, development, and improvement of some problems,
solutions, and methods about wildlife protection and management. Public education is
important because the health of the ecosystem can directly or indirectly affect everyone.
Therefore, protecting wildlife is protecting ourselves and the next generation.

In current wildlife management, the managers should pay more focus not only on
protecting the animal, but also include the stakeholders. More public speeches, events,
and programs can get more attention to increase the influences of wildlife conservation.
The threats to the animal may be solved or found the balances easier. The gray wolf is a
typical example of the problem that animals are too close to human activities, such as
farms, personal property (land ownership), or national parks.
The purpose of the research is to collect, study, and analyze the conservation plans,
conflicts, human impact, management, and monitoring method from these regions where
have the gray wolf. The information came from all around the world. The utilize of this
information can increase habitats for the gray wolf in America and how the managers
can deal with the conflicts between the gray wolf, livestock, human, and landowners.
Thus, this paper tries to answer:
1. What are the management methods the managers need to use after the gray wolf is
reintroduced to their potential habitat?
2. What should the managers do to let the gray wolf sustain themselves?
3. What methods do they need to use to monitor the gray wolf?
These results will help the gray wolf to recover their population under the fewer impacts
and losses to the human activities.

1.1 Endangered Species Act (ESA)
The Endangered Species Act (ESA, established 1973) is one of the most significant
Laws in the U.S. that used to protect the wildlife. Before the ESA, gray wolves once ranged
across most of North America, showing they were a vital part of many varied ecosystems
until human-induced slaughter brought wolves to the brink of extinction. By the 1960s,
government-sponsored extermination had wiped out nearly all wolves in the contiguous
United States. After a few years, the gray wolf was finally protected by the ESA because
"only a small population of gray wolves remained in extreme northeastern Minnesota and
on Isle Royale National Park (the island in lake superior at Michigan state)" (Wolf
Conservation Center, 2019). Due to the ESA, the gray wolf could be protected and
reintroduced. The ESA is a significant law to protect the endangered species. It also
showed the current most significant problem for gray wolf conservation: it is hard to find
the balance between the gray wolf habitat and private property. There are many trade-offs
need to be considered. Alderman (2009) discusses the reintroduction and delisting of the
gray wolf in Idaho, Montana, and Wyoming. He also mentioned the Section 4 in ESA
which required to have recovery plan for the gray wolf. "Section 4 is the statute's principal
engine--establishing the listing protocol that determines which species qualify for ESA
protection" (Alderman 2009:1202). Then, Section 4 can develop the recovery plan for all
listed species (Alderman 2009: 1203). He also discusses the trade-offs that happened in
these processes, and the interesting relationship behind the U.S. Fish and Wildlife Service
(FWS) delisted the gray wolf from the endangered species list with the opposition of the
protection organizations (Alderman, 2009:1210-1226).
The ESA is an accessible and useful law that enacted in 1973 for wildlife
conservation and provides management methods for managers to trace if their decisions
were legitimate. Mulhall (2020) mentioned in her article that nearly 99 percent of species
under the protection of ESA had a better situation, avoided, and returned from the
extinction. Goble (2005) mentioned in his book that there could be 192 species in the

U.S. “have been expected to go extinct between 1973 and 1999,”; and about overall 277
species could go extinct without the ESA (Goble, 2005:31). According to the research
about the trends of wildlife extinction in the current several decades, many species were
extinct or are on the way to extinct; the scientists called the “sixth mass extinction”
which could be the most severe in earth’s history (Carrington, 2017). Their ideas showed
the significant of ESA and how an act could help to protect wildlife in the U.S. since
1973. Even though there already were many species that were extinct before the ESA
enacted, and none know due to no record, research, and conservation to them (Herbert,
2019). Another significant fact is the ESA protected not only the species but also the
habitats they suitable to survive. The ESA gave the opportunities for the children today
to see the vivid species that could be extinct without ESA with other own vision and
understanding (Herbert, 2019).
The problem is that the current presidential administration's new changes to the
ESA may have severe, negative impacts on endangered species, including the gray wolf.
In 2019, the current presidential administrations attacked the conservation of wolves.
They wanted to delist the gray wolves from the conservation list in nearly all 48 states
(except Alaska) (Center for Biological Diversity, 2020). They want to change some
limits in the ESA, which allows companies better access to oil, gas, lumbering, and
animal agriculture in the protected wildlife habitat. The pressure from these industries
always wants to have more permissions to use the land that belong to wildlife to do their
businesses. Industries will have fewer regulations to protect the environment, including
endangered species. Industries are generally only interested in the short-term benefits
due to profits rather than long-term benefits, such as environmental health. The new
governmental changes allow for endangered species to be more easily delisted from the
ESA due to a priority of economic growth over the environment. If an endangered
species does not add value to local economic growth, it can be delisted from the ESA.
This change is significant because now there are no adequate laws protecting wildlife,
increasing the potential of extinction. The ecosystem stress will keep increasing because
of losing habitat due to climate change and human activities. "It is now more difficult to
designate an area as ‘critical habitat,’ which are areas considered crucial to protect a
threatened or endangered species" (Animal Legal Defense Fund, 2019).
In tandem with policy reduction to protect endangered species, species are also
facing stress and habitat loss due to anthropogenic climate change. Different animals
have different requirements for their habitats that suitable for their survival. But the
changed ESA standards allow the government not to designate critical habitat “if the
threats to the habitat are ones that the agency cannot address,” like the anthropogenic
climate change. Anthropogenic climate change is one of the significant long-term threats
that both wildlife and human need to consider. We should always include these changes
in the decision-making process (Animal Legal Defense Fund, 2019).
The delisting process usually is not a negative aspect. Instead, if the normal process
delists a species from the evaluation of ESA, it means the species can sustain themselves
in their stable habitat with enough food source. The species is no longer endangered, so
the ESA decides to delist them from the “Red List.” The process usually depends on the
achievement of the species’ conservation and recovery plan.

1.2 Biology and Ecology of Gray Wolves (Canis Lupus)
Historically, the gray wolves had a broad range of habitat almost across the whole
North America except the southeast part (these areas were the habitat of the red wolf that
had conflicts of habitat with the gray wolf). The habitats kept going all the way North to
Nunavut Canada and down to top parts of Mexico. They have good adaptability to their
habitat. The gray wolves are not a migratory species but will move seasonally due to the
migration of their prey. They usually occur in areas that have less human activities and
impacts. “Gray Wolves are opportunistic carnivores that predominantly prey on large
ungulates” (Montana’s Official State Website, 2020). The Research on the Eastern
Timber Wolf, which is a subspecies of gray wolves, showed that the gray wolves would
not able to survive if they do not have a broad range of wildland and enough prey for the
food source (U.S. Fish and Wildlife Service, 1992:17).

Figure 2: The Map of Historic Range and Year-round Range of gray wolf.
Montana’s Official State Website 2020.
Today, the range for the gray wolf habitat in the United States is reduced and
limited. According to the U.S., Fish and Wildlife Service website (2020), the habitat
range of gray wolf included: most of Washington State; entire Montana, Idaho, and the
Wyoming States; some part of Oregon State; a small portion of top California and the
top Utah States; and half part of top Minnesota and the Wisconsin States included some
part of Lake Superior, Michigan, and Huron.

Figure 3: The Map of current gray wolf distribution and habitat. Center for
Biological Diversity Website.
The typical habitats for gray wolves are broad and multiple. In large scope, they
have suitable habitat on forest, shrubland, grassland, inland wetland, rocky areas, desert,
and artificial pasture land (Boitani, 2018). On a smaller scope, the gray wolf can live in
the boreal, subarctic, temperate, subtropical, and tropical dry forest. They were living in
the subarctic, temperate, subtropical, and tropical dry shrubland and living in the tundra,
subarctic, and temperate grassland. Living in the bogs, marshes, swamps, fens, peatlands,
and tundra inland wetland. They also can live in the hot and temperate desert (Boitani,
2018)
The conservation for gray wolves also includes habitat management such as soil,
water, and air conservation to prevent soil degradation. The soil degradation is the main
threat to the terrestrial ecosystem for the past several decades (Chen, 2002:243), and
managers need to consider the management methods of habitats to solve the soil
degradation in the process of wildlife conservation.
The reproduction of gray wolves is one of the significant elements that the
managers should notice when they are managing. The association rate, which means the
connection between wolves, can represent the rate for wolves to find the mate. The
association rate can be low for wolves during the summertime and high during winter
(Barber-Meyer, 2015:163). The high and low association rate can also represent the
reproduction rate for wolves to have pups. To monitor the association rate between

wolves, the managers used the technology called very high frequency (VHF) to find out
the movements of wolves during different seasons remotely. Managers can use the
association rate as the parameter to come up with the connection between different
groups of wolves and how they behave in their habitats. Barber-Meyer (2015) studied
gray wolf association rates, regarding association rates packmates, and the relationship
between both individual wolf and group of wolves. He noticed in the results that their
finding “represents the first categorization of average monthly dyad association rates by
the demographic group” (Barber-Meyer, 2015:165). He took a quantitative approach to
“record standard morphological measurements, collected specimens, using ear tags and a
very high frequency (VHF) radio-collars” (Barber-Meyer, 2015:164). The morphological
measurements include age, time, range of areas, environmental temperature, and seasons.
They had the finding on the differences of association rates for different groups from
high to low, such as breeding pairs, siblings, and parent-offspring dyads (a group of two
individuals) during summertime (Barber-Meyer, 2015:165). He presented details about
these three groups: “Mean association rates for breeder pairs ranged from 34% in June to
95% in January; for sibling dyads, from 26% in June to 87% in December; and for
parent-offspring dyads, from 11% in June to 91% in January” (Barber-Meyer, 2015:165).
In these data they found, they noticed the gradually decreasing of the average association
rate when the time changed from winter to summer. The annual trends of the association
rate in some groups can even have more differences between winter and summer
(Barber-Meyer, 2015:165). According to their finding, the managers can come up with
the main aspects that affect the association rate of wolves when they manage. They can
figure out the seasons and time for the wolves to have more connections, then help the
policymakers to make the rules for the gray wolf management and hunting policies. In
this way, they can reduce the impacts of the association and reproduction of gray wolf
after the reintroduction. Managers can have the management method and know the time
to have some measures to reduce the mortality rate of newborn offspring. The process
can help the wolves to pull through the hardest time in their life and help them to be able
to sustain themselves.

1.3 Predators Management: Conflicts between Predators and
Human
If the managers want to reintroduce the wolves into a new habitat successfully, they
must deal with the angry farmers and landowners to find the balance between them and
the wolves. Or there will never be a long-term solution for the gray wolf to sustain
themselves under more and more human impacts on nature. Bangs (2001) studied trying
to minimize conflicts between wolves and livestock, and to build social tolerance for
restoring wolf populations. The authors used the qualitative method to record the
numbers of livestock that were killed by the wolves to mention that the conflicts between
wolves and livestock cause the most significant reason why there are many problems for
the wolf. They believe that the use of non-lethal predation management techniques by
removing potential breeding individuals from the wolf population directly interferes with
the recovery of the wolf.
Bangs (2001) mentions in his article that “the development of future non-lethal
techniques is concentrating in two conceptual areas designed to prevent or limit wolf
predation on livestock using aversive or disruptive stimuli” (p. 4) . First, the training

collars (radio collars) used to use by dogs are also proved efficient for the gray wolf.
However, the managers still need further study on the collars to see if the gray wolf can
reduce their behaviors that may have conflicts with livestock and landowners. (Bangs,
2001, p. 4). For the second one, they “define disruptive stimuli as undesirable stimuli
that prevent or alter particular behaviors of animals. These stimuli include lights and
sounds produced by strobes, sirens, or pyrotechnics” (Bangs, 2001, p. 4). Even the nonlethal is better and significant for wildlife conservation, and lethal control is still a
necessary option today. The managers need to find more alternative methods in the
future. The use of fencing, feeding of gray wolf that near the farms, and build farms at
locations that away from gray wolf habitat can be efficient to reduce conflicts between
gray wolf, livestock, and human (Bangs, 2001, p. 4). Baker et al. (2008) also mentioned
the non-lethal methods in their research about carnivores management. They mentioned
for the producers, and they can use both lethal and non-lethal methods. Still, the lethal
method is not efficient for carnivores management, especially for solving the conflict
between them and humans. Their research and results will provide the methods and
experiences for the managers to further consider the gray wolf in their new habitats.
Their study was also helpful for dealing with the conflicts that will happen when the
reintroduction of gray wolves put into effect or relocating the gray wolf to stay away
from human activities.
Not just the wolves, most predators have conflicts with humans, including business
and industry. Berger (2006) “assessed the efficacy of long-term efforts by the U.S.
government to improve the viability of the sheep industry by reducing predation losses.”
She tried to come up with the relationship between the change of sheep populations and
the elements about predator control. She also tried to figure out the connections between
factors, such as the differences in the price in the market affect the production cost.
(Berger, 2006:751). She used the quantitative method to do the research, such as “used
historical data from the National Agricultural Statistics Service, Census of Agriculture,
Animal and Plant Health Inspection Service, and U.S. Fish and Wildlife Service for the
period 1920–1998” (Berger, 2006:753). These data were useful to help her to find out the
elements she wanted to know in the development of sheep industry in the U.S. These
elements (variables) included the price of lamb, price of wool, price of hay, price of beef,
and so forth (Berger, 2006:754). Her research was helpful for managers to find out the
elements that affect the predation losses (livestock hunted by predators) in the areas that
have livestock industries, and find out the suited management methods for them. The
research could also help the managers know how gray wolves affect human businesses
directly and what aspects will be affected. The results will help to solve the conflict
between predators and humans.
The people who live in rural areas have increased chances of coming across wildlife
predators compared to people in urban settings. The attitudes of citizens who live in a
rural area can significantly hinder the successful introduction of the gray wolf into the
new habitats. Naughton (2003:1500) studied “the tolerance of 535 rural citizens of
wolves and their preferences regarding the management of ‘problem’ wolves.” They also
tested if the attitudes of people who lost their animals to wolves are different from others
who did not. (Naughton, 2003:1500). They used the qualitative method by using a mail
survey. They also measured individuals' approval of lethal control and other wolfmanagement tactics under five conflict scenarios (if a wolf in a rural area, kills livestock,

kills family pets, kills hunting dogs, and approaches a human) (Naughton, 2003:1504). In
their result, they “indicate that deep-rooted social identity and occupation are more
powerful predictors of tolerance of wolves than individual encounters with these large
carnivores” (Naughton, 2003:1500). In this way, their research provides the method to
help the managers find out what and where are the problems that the public has for the
predators include the gray wolf. Then, they can solve the conflict more efficiently.
Studies by Sponarski (2013) also show how the attitudes of rural residents influence
the conservation of wolves. They did their research in Alberta, Canada, where has a
significant habitat for wolves. They also use the qualitative method by sending mail
questionnaires to rural residents to get feedback on their attitude of wolves. In total, 555
residents with a 69% response rate in their questionnaires. Their results “indicated three
distinct clusters differentiated by respondents' attitudes toward (a) wolves and fear and
(b) wolf management." (Sponarski, 2013:239). The first cluster “had negative attitudes
toward wolves (n = 85) and was composed of livestock producers and hunters.” The
second cluster “was neutral (n = 184),” and the last “was positive (n = 276) toward
wolves.” (Sponarski, 2013:244). Their research was significant for the managers to know
the attitude of different groups of people and use suitable methods to communicate with
them. In this way, they get a higher possibility of solving the conflict between wolves
and humans.
Another research about wolves in Minnesota did by Chavez (2005), he sent surveys
to the rural landowners as a qualitative method to know the attitudes of locals. They
asked many questions to the rural landowners about the wolves to get responses. For
example: First, "The mean response score for rural landowners to the statement 'I think
wolves should be allowed to exist in northwest Minnesota' was between neutral and
disagreed." (Chavez, 2005). Second, "The rural residents' mean response score to the
statement 'Wolves are causing unacceptable levels of damage to northwest Minnesota's
livestock industry' was between neutral and agreed." (Chavez, 2005). They noticed from
the responses of rural residents that the residents who live outside of the wolf range did
not have differences in the responses than the residents who live in wolf range. They also
mentioned that there were differences that could be seen in statistical aspects, but there
were no prominent differences overall (Chavez, 2005). Their research can help the
managers find out the main worries of people about the wolves and the history of
attitudes changes. These can help the local management of wolves to solve the problems
with the landowners.
The conflict between wolves and humans sometimes not only because of the direct
impacts on human property and safety. It also can be a social conflict. The attitudes from
rural residents may be significant, but some other groups of people may have more
impacts on the conflict with wolves. In the research of Skogen (2015), their studies have
demonstrated that conflicts over wolves are social conflicts. He noticed a significant
challenge for the managers that the group of people that have different viewpoints on the
conservation of wildlife (groups oppose wildlife protection and groups support it) might
have more conflicts and anger to each other. It could be a stumbling block in the process
of wildlife conservation to have more disputes on the policies (no matter it is good or
not). The rural residents and workers usually are the group of people who oppose wolves
protection, and it could be seen already as a firmly rooted attitude for them. “These
attitudes are not always-or, even predominantly-related to adverse material effects of

wolf presence at the individual level” (Skogen, 2015:318). The wolves may have threats
and make some fear to the animals and humans by killing the hunting dogs and local
ungulates animals. However, there were few examples of wolfs attacked people and
dogs, and they had many different impacts on local ungulates (nature and domestic)
(Skogen, 2015:318). He used the qualitative method by analyzing some of the “conflict
mitigation measures” that were already used and explained the reasons why these
measures were controversial (Skogen, 2015:319). In the measures, he mainly talked
about three of them that about the preventive: “zoning, fencing, and hands-on
management" (Skogen, 2015:319). His research can help the managers to find out the
stockholders efficiently when they try to reintroduce the gray wolf in their potential
habitats. Finding the core of the local conflict between the gray wolf and humans can
help solve problems.

1.4 Recovery Plan
The recovery plan for the gray wolf is also one of the aspects people will need to
consider and put forward. According to the National Oceanic and Atmospheric
Administration (NOAA), the recovery plan is the plan that “outlines the path and tasks
required to restore and secure self-sustaining wild populations.”
“ Recovery plans must incorporate, at a minimum:
1. A description of site-specific management actions necessary to achieve species
recovery.
2. Objective, measurable criteria which, when met, would result in a determination
that the species be delisted.
3. Estimates of the time and costs required to achieve the plan's goal.”
——NOAA, 2020
As Murray (2015) did in their research, there are many challenges to the
conservation of wolves. The relationship between the wolf and their closely related
species, such as coyotes, need to be identified. The managers need to know if the
differences and similarities of their genes change the survivability of the wolfs. What
will happen to the gray wolf population when the population of their closely related
species increase or decrease by hunting. The goal of the recovery needs to be formulated
and need to know if there already was an existing recovery plan that had an
inconspicuous effect. If there was an existing recovery plan, there needs to be more
information collected to find out what aspects need to be changed, added, or if the whole
plan needs to be recreated to meet current needs. Recent changes and redefining of the
endangered species act are aimed at achieving the following goals: (1)"ecologically
sufficient, standardized, and defensible;" (2)"favor recovering landscapes and
ecosystems rather than single species;" and (3)"reflect that some contemporary
landscapes are colonized most appropriately by replacement species serving as
surrogates for parental species." (Murray, 2015:343). In their research, they used very
high frequency (VHF) radio-collars on the red wolf to trace them and use the cox
proportional hazards (CPH) model to know the red wolf parentage. They used the
quantitative methods in which genetic types and time are the variables in their research.

They researched the red wolf because they also are an endangered species in the “Red
List” (Phillips, 2018). They want to build the new recovery area for the red wolf that
suitable for them and do not need to add more intervention. It was the reason for them to
have a recovery plan for the red wolf. They came up with tables that include the annual
survival rate and the average number of pups recruited, the table about the monitored for
survival and the variables, graph that estimated the relationship between time and
survival probability. These outcomes helped them to have thought about the final goal
may be the “do not need” when did the recovery plan (Murray, 2015:343). The research
of the genetic types of the gray wolf could also be significant when the managers try to
let the gray wolf sustain themselves Their research provided the experience for the
manager to do the conservation, recovery, and reintroduction plan under complicated
modern society background. There are many aspects of social, economic, political, and
personal need the managers to consider in the decision making process.

1.5 Public Influence
Since the probability is extremely high that the recent changes to the ESA will
impact grey wolves, some questions need to be considered:
4. Where are the potential new habitats for the gray wolf?
5. What is the level of influence that human activities will have on the gray wolf in
these new habitats?
6. Where are the locations that have most and fewer
conflicts with the human for the gray wolf？
In the research did by Allan (2019), the “Hotspots” is one of the most common
concepts that shows where are the human threats happened or happening on earth, and
the areas that have fewer threats and influence are “Coolspots.” These areas can be
helpful to find a suitable area for wildlife to live under the most significant impact; and
also can help to focus on protecting these few best habitats (coolspots) for wildlife
(Allan, 2019:2). They used the quantitative method to find out the number of wildlife
under the threats; and what is the rate of impacts for the wildlife under the variables of
different species, spatial data, and human impacts. The maps and information that can
provide these spots show a clear and specific result to the public and manager, where are
the locations that have most and less human influences for the wildlife. It is also more
comfortable for the public to get educated about conflicts between wildlife and human.
They can know that many human activities have impacted wildlife and their habitat for a
long time, and they are still continuous or even worse. At this point, the works can make
the process of wildlife conservation more efficient and get more supports from the
public.
The public also should have more participation and know that there are many
activities, such as simulated howling in the research by Leblond (2017). The howling, as
a famous behavior of gray wolf, can provide popular ecotourism activities for public
education about the wolves (Leblond, 2017:221). Furthermore, tracking and monitoring
of wolves can be information that is provided to the public, allowing people to know
about where wolves will be, and even when and where howling will take place. The
activities not only help the public to know more about the wolves but also help the
managers to understand more about the movement of wolves and their behaviors. As the
public can have more understanding about wolves, the managers can get more supports

and have a higher possibility of solving the wolf-related problems. The public can also
have positive participation in the policies and decision-making process to help to reduce
conflicts and improve wolf conservation. The research can be helpful to monitor the gray
wolves after the reintroduction, and help the people to know if the “new” habitats
suitable for them. The objective the managers believe they can achieve is that more
people can know more about the conservation of wildlife. In this way, they can get more
attention and social benefits from the public to have help on conservation.
The information and goals above help the managers to learn more knowledge and
methods that they may do not know before. They can more accessible come up with
suitable research methods and directions. The materials that the authors used in their
researches and methods were coming from other researchers and studies. These studies
and researches were related to the gray wolf all around the world. Some of them were
based on their data and survey. According to their methods and researches, the managers
can come up with the following materials and methods for the finding of potential gray
wolf habitats and gray wolf management.

2. Methods
The qualitative research approach will be used in the research to collect and
summarize information from others finding. The annual reports that came out from the
national parks will be analyzed to learn their implemented management techniques. In
the reports, the information about the habits, current habitats, and management methods
of the gray wolf can be helpful in the research due to the practical value of national
reports. These reports can provide successful experiences for managers use for reference
in the new conservation and management. Trying to understand the information,
elements, and data that include in the articles, studies, and reports to help to get more
knowledge that managers do not know. These steps can let the managers work more
efficiently to reduce the time prominently before putting the conservation into actual
effect. Their successful management and habitat expansion of the grey wolves and other
predators can help other managers as a lesson for future work. The faster the managers
start the process, the faster the population of endangered species stops to decrease. All
the information and data that was found will be the peer-reviewed documents and
discussion by other people include the articles and materials come from the official and
rigorously reviewed sources. These references can help find out the potential habitats and
possible management methods for the conservation, reintroduction, and recovery of the
gray wolves. The process of these can provide information and evidence in the research
from previous works to support the reliability of the study. The results from these
resources can provide efficient monitoring and continuous management methods for the
managers to follow and cut down the large amount of time they need after they start the
new conservation plan.
The non-lethal management is one of the methods that was analyzed in the research,
which has the less damage to the population, habitat, and habits of the gray wolf to
establish the conservation and recovery plans for them. The samples of the gray wolf will
be taken from the annual reports of national parks. These samples provide the
“experimental population” (Yellowstone National Park Service, 2020) method for the
managers to use in the preparatory phase before reintroduction. The samples will not in a

large amount of massive due to the limited number of the gray wolf population and
experimental results. The data, tables, and maps from the reports will be analyzed and
compared to help to find the potential habitat and provide management methods for the
gray wolf. These works will make the research more feasible and receivable.
Beyond data from national parks, peer-reviewed research also provides
recommendations for state wildlife management agencies. “These recommendations,
aimed at improving the acceptability of wolf harvest, including delaying the start of
hunting seasons until after pups are nearly full-size and closing seasons before gravid
females whelp” (Way, 2012:457). The authors also provide suggestions for the managers
to ensure they consider the relationships between stakeholders and connect them in the
process of management. In this way, the wolf management can have more acceptability
and flexibility. After the researches, the government can find the best method to
minimize the conflict and best protect the benefits of all the stakeholders. In this way,
even the gray wolf had been removed from the ESA, and they may still find a space to
live and get some protection (Way, 2012). The research is significant not only for the
gray wolf but also for all other species that need to be protected in the same habitat. For
example, the Puma (Puma concolor) is also an endangered keystone species in the “Red
List” that have overlapped habitats with the gray wolf (Nielsen, 2015).
The managing of the conflict between wolf and livestock is included in the research.
Bangs (2001) believe that the "use of non-lethal predation management techniques by
removing potential breeding individuals from wolf population,” which could have direct
impacts on the recovery of the wolf (Bangs, 2001:3). In the article, they use the
information from the National Wildlife Research Center (NWRC) to mention that there
will be two main conceptual areas for the future development of non-lethal management.
They are aversive and disruptive stimuli. The stimuli mean to use some active methods
such as electric shock to let wolves have discomfort feeling when they to hunt livestock.
These stimuli are using to “prevent or limit the wolf predation on livestock.” (Bangs,
2001:4). The Service keeps helping the wolf populations in the western U.S. to healthy
growth. They realized the most significant element that affects the distribution and
survival of the gray wolf population is the conflicts between humans and wolves. We
need to educate humans to have a tolerant attitude for wolves, and even it is a long-term
and challenging process. “These efforts have reduced conflicts in some
situations”(Bangs, 2001:4). Still, these processes were complicated and had many
variables that needed to consider. It was the reason why they used many technologies,
but there was no evidence to prove their efficiency in management (Bangs, 2001:4). The
variables are complex, which lets people cannot find out the solution to solve the
problem that will happen in these methods. The variables can be the most considerable
challenge for the manager too.
The information from public opinion can be a significant aspect for the managers to
know what are the elements that the public has more interests. Public opinion can have
significant impacts on the manager when they are making wildlife conservation
decisions. The thinking and views from the public can be evaluated to improve the
objective of wildlife conservation and let managers know their goals that conform to the
public. In this way, they can be more efficient in the long-term conservation. It “is
especially true for the controversial issues surrounding the management of predators”
(Berry, 2016:554). The opinions from the representative can provide evidence for the

policies that they considered the voice from the specific groups (especially the groups
that have stakeholders). “Public input is also important for improving the legitimacy and
credibility of wildlife management long-term conservation goals and has the potential to
improve environmental outcomes.” (Berry, 2016:554). As the purpose the authors did for
the wolf in Montana, the purpose of gray wolf research and study also should not be an
armchair strategist that provide different viewpoints and values. Managers want to know
more public opinion about how the wolves can impact the economy and ecosystem, also
how can these impacts make the management of wolves different in the U.S. In this way,
the research can inform policymakers concerning conservation and management. To
make sure the acquisition and quality assurance of data that is obtained from the public,
the feedback from others about the gray wolf and the ESA can be significant. The
information gets from the public will be filtered for the best results.
The articles that are talking about how to find the relationships between the animal
were used. Their habits affected by human activities were also be considered for finding
out the structure of the aspects that will affect the finding of habitat. In the article,
quickly figuring out the problems and learning the habitat selection of animals can be an
aspect that social activities may have significant impacts. The authors wanted to find out
how and where does the sandhill crane selects their roost sites and how the human
activities affect the selection, such as the roads, bridges, and dwellings (Pearse,
2017:477). There may be some limitations in the article due to sandhill crane is not a
predator. However, the potential habitat of prey for a predator can also reflect the
potential habitat for the predator to live. The article gave the idea to include the element
of food sources when finding the potential habitat of gray wolf since they need enough
prey population for their sustainable survival in the wild. The research about the habitat
of ungulates in the U.S. will be considered as the main food source when analyzing the
maps and finding the potential habitat for the gray wolves. Laliberte and Ripple (2004)
analyzed the data and built the maps for both Carnivores and Ungulates. The information
and map can be helpful for the managers to figure out the elements for the gray wolf
about their habitat selection and how these elements affect the potential habitat.
The satellite map of the U.S. from the U.S. Geological Survey (USGS) will be used
to analyze the terrain and find the potential “Coolspots” (Habitats) for the gray wolf.
To analyze these data and information, the managers will find out the advantages
and disadvantages of each source of information and methods. Then, they will compare
the benefits and costs of these data and come up with the best way currently for the gray
wolf. Next, they can draw up a recovery plan for the gray wolf, which includes the
information, data, and combines the best method they found.

3. Results
3.1 Potential Habitat
Graph 2 and the information from the U.S. Fish and Wildlife Service (2020) provide
the idea that gray wolves can have a wide range of habitat. However, we need to
consider the conflicts between them and human activities. The areas that include cities,
counties, and farms are considered the “Hotspots” for the gray wolves. The areas with
major roads and highways cannot be considered in the potential habitat due to potential
roadkill or litter when the gray wolf has the den near roads (Yellowstone Wolf Project
Annual Report, 2019:8). After analyzed researches, data, tables, and maps, the areas that
have a less human impact, suitable landscape, and enough prey population, the mountain
area that no higher than 3000 meters can be one of the appropriate new habitats for the
gray wolf. These areas can be the “Coolspots” for the gray wolf today in the U.S., where
can let gray wolf stay away from the human, economic conflicts, and superpose the
historic habitat. Figure 4 from Laliberte and Ripple (2004) showed the area map about
the habitat of ungulates, which is the primary food source for the gray wolf when we are
determining the potential habitat. Based on the figures 2,3,4, and 5, using the USGS
maps to come up with the potential habitat for the gray wolf in the future based on
current habitat range, human impacts, and the terrain. For ensuring the right
topographical landscape used in the data, the satellite map of the U.S. was used instead
of other maps to show the landscape clearer. Figure 8 shows the map made by White on
her website and used as one of the comparisons. These figures can help the managers to
figure out: the possible potential habitats for the gray wolf, level of human influences,
the locations of “hot and coolspots,” the management methods need to use related to the
finding, sustainable development of gray wolf population, and best methods for
monitoring. These findings can answer the research questions of this research.

Figure 4: “Historic and current species richness and number of species lost over
time for 17 species that experienced range contractions over more than 20% of
their historic range (a, b, c), for 10 carnivores (d, e, f), and for 7 ungulates (g, h, i).
The maps for historic and current species richness were created by combining the
historic or current range maps for the species. The maps showing the number of
species lost or gained over time were created by subtracting the current from the
historic maps.” From the research article of Laliberte and Ripple (2004).

Figure 5: “Shown are the input data used in the analysis. (a) Human footprint map
depicting the human influence index, ranging from 0 (low) to 100 (high).” (b) the
biomes; (c) the elevation in meters in the U.S. From the research article of Laliberte
and Ripple (2004).

Figure 6: The Satellite Map of Midwest U.S. Green Lines show the current habitat
of the gray wolf and Red Lines show the potential habitat of the gray wolf in the
future. Foundation Map comes from the USGS.

Figure 7: The Satellite Map of Eastern U.S. Red Lines show the potential habitat of
the gray wolf along the Appalachian Mountains. Foundation Map comes from the
USGS.

Figure 8: Possible Future Wild Wolf Range included established, reintroduction,
recently recolonized, and potential wolf range made by White (2014).

3.2 Restoration
In the restoration, the experiences of how the Yellowstone National Park did in the
past and now were analyzed. Then, coming up with the plans for the gray wolf when and
after they are reintroduced or relocated into the potential habitat. They have the
following requirements of restoration:
“National Park Service policy calls for restoring native species when
1.
sufficient habitat exists to support a self-perpetuating population,
2.
management can prevent serious threats to outside interests,
3.
the restored subspecies most nearly resembles the extirpated subspecies,
and
4.
extirpation resulted from human activities.”
——Yellowstone National Park Service, 2020
The “experimental population” of the gray wolf was used when they tried to restore
the gray wolf in 1987 (Yellowstone National Park Service Website). The experimental
population was used for the managers to have the experimental management of the gray
wolf to see if the wolves were able to survive in the new habitat and sustain themselves.
The managers could practice their experience of gray wolf management and monitoring.
They put the gray wolves in the well-planned sites and did the preparatory measures on
the fences to prevent the escape of the gray wolves. The gray wolves that came from

different communities should stay in the same fence to avoid fighting and unnecessary
mortality. The managers needed to provide food for the gray wolf, but need to reduce
contact with wolves and use radio-collared to monitor the gray wolves. The process was
necessary and contributed to the gray wolf to keep their wary of humans after they were
released to the wild (Yellowstone National Park Service). The relocation of the gray
wolves also needs to be considered if the conflicts between them and local human
activities cannot be solved. The process of relocation is one of the non-lethal methods
used in the “Hotspots” of the gray wolves to protect their current population. The
relocation can be the most effective method using to promote healthy and growing wolf
populations. The impact of human conflicts is the most significant element for the habitat
and survival of the wolves. More considerations of new methods such as alternative
pasture can promote the future gray wolf conservation.
Graph 1 shows the gray wolf population changes after the restoration of the gray
wolf. The graph provides a realistic achievement for the managers that the gray wolves
can sustain themselves after the right method of restorations.

Graph 1: The Changes of Gray Wolf Population of Yellowstone National Park,
Northern Range, and Interior from 1995 to 2019. Yellowstone Wolf Project Annual
Report 2019: 5.
Analysis of historical habitat range of gray wolf and ungulates, human influences,
landscape, and elevation information came from these websites can help the quality
assurance and control of this research. The annual reports from the national parks
provide the real-life experience of wildlife conservation and management. The conflict
analysis from other articles helped to provide adequate knowledge for the recovery plan
(restoration) of the gray wolves in the future.

4. Discussion
The research can show the potential new habitats that extend from current habitats,
and whole “new” areas for reintroduction. These can be used to answer the research
questions. Figure 5 (a) shows the green areas that have relatively lower human impacts
than orange areas. The manager can find out the western part of the U.S. have lower
human impacts than the eastern part of the U.S. The (b) in the figure shows the biomes
types in the U.S. The managers can find out the suitable landscape for gray wolf based
on the habitat requirements in section “1.2.” The (c) in the figure shows the elevation in
the U.S. that managers can notice there rarely are areas that have a higher elevation than
3000 meters. The western part of the U.S. has a higher elevation than the eastern part. It
can be the reason why there are relatively lower human impacts on west America. The
answer to the first question has combined the information and data from gray wolf
historical habitat range, human influences, topography, and population of the main food
source (ungulate). These aspects present Figures 6 and 7 that show the possible new
habitat locations for the gray wolf. The second and third questions can be answered in
Figure 5, which showed the level of human impacts (by human footprint) to the wildlife.
The combinations of the information about current human influences and articles talk
about the conflict between human and gray wolf will provide evidence to believe that the
green area can show the “coolspots,” and orange areas can show the “hotspots.” The
“experimental population” of the gray wolf was used when they tried to restore the gray
wolf in 1987 in Yellowstone National Park (Yellowstone Wolf Project Annual Report,
2019). The “experimental population” also can be the answer to the fifth question used
by managers to have the experimental management of the gray wolf to see if the wolves
were able to survive in the new habitat and sustain themselves. For the last question, the
technology used like the radio-collared (Andelt, 1999) for gray wolf can help monitor
and reducing human impacts on their habits and habitats. The natural behavior of the
gray wolves can be protected and benefit their ecosystem.
There are many benefits for the managers to manage the population of the gray wolf
and find out the potential habitat for the gray wolf. The results can help the managers to
figure out the level of human impacts in the areas so they can find the “Hotspots” and
“Coolspots.” These can assist them in analyzing the figures and helping to find out the
best locations for the gray wolf. Both restore and relocate methods for the gray wolf
conservation can help the managers to distinguish the situation, and use the best method
to solve the problems. The use of tracking technology, such as radio-collars, increases
monitoring of grey wolves and can help reduce human impacts on wildlife. The natural
behavior of the gray wolves can be protected and benefit their ecosystem. However,
there still are many challenges and limits in this research that may discourage the
managers from achieving the goal and solving the problems. The potential habitat finds
out in this research needs further practical actions to prove the practicability and
feasibility in a real-life situation. The methods may only be used in the area such as
National parks where do not need further consideration of some conflicts. It is still
unknown for the managers if they can use the same methods in the region outside
protection zones. According to the figure 6 and 7, the managers can notice that though
the eastern part of the U.S. can have the potential habitats for the gray wolves, there are
much more challenges for them to do the recovery and management around that area. In
this area, the managers need to have integrated management methods for the

reintroduction of the gray wolf since the area did not have the gray wolf for a long time.
The area lacks enough ungulates population for the gray wolves as food sources. It also
has relatively greater human influence than the western part of the U.S. However,
continuous valley forests still may provide suitable habitats for the gray wolves. For the
west area, As the research mentioned in the result, they may need more time and
preparatory work if they want to restore the gray wolves in these areas.
In the maps from the U.S. Fish and Wildlife Service (2020) and USGS in the “1.2”
section, the current habitat range of the gray wolves can be extended around the valley
they are living. The reasons for this can occur due to the migration of prey around the
area. The prey causes the seasonal movement of the gray wolf to move around the
habitat. It should also be considered in the future potential habitat for the gray wolf to
predict and prevent possible conflicts with the human.
The works provide support for the relations between the variables of human
impacts, prey population, landscape, and methods used. These relations need to be
considered in the process of analyzing and graphing to find the best results for wildlife
conservation. The works also support the research that provides the idea of “Hotspots”
and “Coolspots” from Allan 2019, and the intention to find out the prey population
impacts to the carnivore population. Their research and idea are significant for the
conservation of wildlife. The technology like radio-collars used by Dennis (2015) in his
study helps monitor the movement of the gray wolves and their situations. As the results
showed, researches on the conflicts between humans and wildlife are one of the most
significant factors that always need to be considered in wildlife conservation. Though the
public influence did not include in the works and need more findings to support the idea,
the managers should agree that more supports can help them achieve their goals easier no
matter the supports are from government or residents.

5. Conclusions
The study on the gray wolf management method from the national parks and
finding of potential habitats on the maps was based on historical habitat, human impacts,
landscape, location, and population of the main food source (ungulate). These can
provide more information and methods for managers to learn the successful experience
in the reintroduction of the gray wolf, and provide possible suitable habitats selections
for managers on the reintroduction and recovery plan. The research questions about
potential habitats, management, and monitoring methods can easily find answers directly
from or after analyzed the information and data in the results.
There still are many aspects that need further research and consideration. First,
managers need to know the real-life conditions of these new locations. They need to
figure out if these locations are actually suitable for the gray wolf to survive and able to
sustain themselves. Second, since most of the information, data, and research is coming
for the annual reports and articles from the national parks and protected area, there will
be differences from outside and inside of protected on the management methods. The
managers need to prepare the methods that appropriate for the outside protected area.
These methods still need further research and practice. The third is even if the managers
do the same management method as the national park did, can they get the same results,
and have a stable gray wolf population growth as the national park did? They need
further research and practice to find more variables and vulnerabilities between

management methods in various locations. Fourth, in the current and new possible
locations, there is some competition between the gray wolf and other keystone species
such as Puma. They are both endangered species and compete for the habitats and food
in nature. The managers need to find out the best management and conservation methods
for both of them to protect their habitats and reduce the conflicts between them. The
relationship between them also needs further studies to get more understanding. The
reason for no new habitats in the area around Minnesota and Wisconsin has based on the
analysis that the growth of gray wolf habitats in this area is slow since 1960. There
should be some reasons for the last population of the gray wolf to survive in this area in
1960. However, these reasons need further studies and research to find out. The
preliminary conjecture is in these areas in the past, the main food support and economic
income came from Lake Superior. They had limited conflicts with the gray wolf (since
other areas depended on livestock). The reason for slow growth could be the human
population increasing and required more space for the urbanization of cities. The area
around the lake has limited space for the gray wolf to compete with city extension. The
cities such as Chicago grew rapidly and not possible for the gray wolf to extend their
habitat, but the cities in Minnesota and Wisconsin growth slower. The gray wolf could
have some guaranteed habitats to keep survival. Following the development of
conservation policies, the gray wolf got more protected areas but slow growth. Further
research and studies are required to provide evidence for these areas, so temporarily no
new possible habitats for this area.
For how will the researcher do thing differently, the researcher will have some
outdoor studies and research in the future due to the COVID-19 pandemic (Keep social
distance and avoid going out). The researcher can do field investigation, visit the new
finding locations, asking questions, and getting some suggestions from the employees
and experts for more information and data about the situation and conflict of the gray
wolf from their point of view. It can be more comfortable for the researcher to know the
real-life conditions of the research results.
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